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(57)Abstract: . . ■ 

PROBLEM TO BE SOLVED: To provide a photosensitive resin composition developable with an 
alkali aqueous solution, having high sensitivity, easily forming a patterned thin film excellent in 
various characteristics such as flatness, high resolution, developing property, heat resistance, 
solvent resistance, adhesion property to a substrate, transparency, insulating property and so 
on, and moreover, to provide a photosensitive resin composition easily forming a patterned thin 
film having excellent low dielectric characteristics as well as the above characteristics. 
SOLUTION: The positive photosensitive resin composition is characterized by containing at 
least an alkali-soluble resin comprising a copolymer containing at least N-(4-hydroxyphenyl) 
maleimide by 50 mol%, a compound having a 1,2- naphthoquinone diazide group and a 
crosslinking agent. 
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XXfik 2, 4, 6, 3'. 4' 5' -'N+lJ-k FP + y^ 
>77xy>- 1, 2- ±X b^y y-JTV H- 5 - 
XM/tXXfJk 3, 4, 5, 3', 4' 5' -'V^-tfk 
FP^>y7xy>-l, 2- ^X b*y >v>7^ 
K-4- XM>8XXfik 3, 4, 5, 3', 4' 5' - 
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x/>-l, 2- j-yhlrJ 
5- XJl/^^XX^fr^CD^-tJ-k 
FP*y^>77xy>©l, 2-&yb*J y-JTV 
FXJI/^y^XXTik k*X (2,4'-ytFP + y7 
i-W y 1, 2 - t7F + y >y7y H - 4 - 

7^*>iX7fJk ex (2,4'- ytFD + y7 
xn;W y*>-l, 2- t7F + y>y7yF-5- 
x;i/*>Kxx-7Mk k*X (p-tFa + y7xxM 
y^>- 1,2- j-y b*X >i?TW-4- X;U* 
10 >ixxrik tfX (p-tFP+y7xx;W 

-1.2- -fy b*y >y7yF-5 - x;u^>^x 
X^;k b'J (p-tFD + y7xXJH y^>-l,2 

- t7F*y>y7yF-4- XWyiXXfik 
b U (p- k FP + y7xXj» y^>-l, 2 - ±x 

>> ? 7> ? H-5- XM/iXXfik 1,1, 

1- bU (p-bFP^>7xXJI/) X^>-1,2- 
t7F^y>y7yF-4-XM>ixXf;k 1, 
1, 1 - bU (p-k FP*y7xXiW x^y~i, 2 

- t7F^y>y7yF-5-XM>ixXrJk 
20 IfX (2, 3, 4- MJ k FP+y7xXJP) y^>- 

1, 2- ^X h^y >^T> ? H-4- XW>iXX 

ex (2,3,4-F'JkFP + y7xXJH X^ 
>- 1. 2- h^y >> ? 7> ? K-5- X)l*>m 
XXfJk 2,2-tfX (2,3,4-FUtFP*y7 
x-Jl/) ^P/\°>- 1 , 2- ^X h^y >y7yF-4 

- XM>iXXfik 2, 2 -k*X (2, 3, 4 - h U 
tFP + y7xXW yPA D y- 1, 2- ^^h^y> 
y7yF-5- Xi^ylXXrik 1,1,3-bU 
X (2,5-yy^-4-bFP + y7x-M -3 

30 - y ^~)ly°un>- 1,2- ^x b^y >>?y>? b 
- 4 - x;i^>^xx^;k l, 1 ( 3 - b U X (2, 5 
-^f^-4-hFa^y7xx;i.) -3- XxX 
jvzfuny- i,2- ^x h^y y-jy-j K — 5 — x 

W>iXXr^ 4, 4' — [1 — [4 — [1 — [4 — kb 

p+y7xx;H - l - y^;i/X^;H 7xxjH x^U 
r>]t , X7xy-^-l, 2-t7F + y>y7yF- 
4 - XM>iXXfik 4, 4' - [1 - [4 - [1 - 
[4-k FP*y7xXJH - 1 - ^Wx?JH7xZ 

Wxf'jr>] bX7xy-;i/- 1,2- ±x b^y > 
40 v?t>>f-5- x;u*>g£xx^;k ex (2, 

y^-4-tFP + y7xXJW -2- k FD^y 
7xx;M^>-l, 2- t7F + y>y7yF-4- 
Xi^yiXXrJk kX ( 2 , 5 - i?* =?)V- 4 - k 
FPty7x-JW -2- k FP+y7xx;M^> 

- 1, 2-t7F*y>y7yF-5 - XJI/*>^xx 
5^k 3, 3, 3', 3' -J-Vy^fr- 1, 1' -Xk'n 

<>x>-5, 6, 7, 5', 6', 7' -^-tfy-;u- 1 , 

2- t7F + y>y7yF-4 - XW>|XXr 

;k 3j,3',3'-fF7y^-i,r-x^p^ 

50 >x>- 5, 6, 7, 5', 6', 7' - ^U-y — 1, 2 
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-t7h + />y7yF-5 - XM>8XXrJU 
2.2,4- h'J^f;!/- 7. 2', 4' - HJ t: Hn*y7 
5A>- 1,2- >y7.yF-4- 
>tXXfJk 2,2,4-MJ/^-7,2' 1 4'-h 
U t HP*y77Ay- l, 2 - t7h + y >^7>?K 
-5-7W>^X7rM^ «'JtFn + y7i 
7W>01, 2- t7h + y>y7yFXi^ 

[0047] sfccn^i, 2-^7 h^y >> ? 7> ? 

K*^W<k^«, ¥i£T\ ^^«2aJW±ffi^^itT 10 
ffi^^fcT^o ±fB<E>ck5&l, 2- *f7h*S 

#SeTt\ M1-^#i7xy-;i/ (^tftFp+yfb 

^WCfcfLT, l,2-t7F*y>y7yFXW> 

KOApy>{b%teiia i . o-i. 2^;u<£*Tffl^ 

[0 0 4 8] 1, 2 - t7h^y>y7yFS§M^ 20 
«tt, *5BW^ff*flR*tt»Jliffl««l^, WIB (A) 1 
0 0*i»fc»LT» a*. 5-vl0 0J(I», 
<«1 0-5 0H*«^Tl^dtd«S*U^ a 5® 

WSlH^^^i^D, — * 1 o onm^&MTLz 
mmm<DftmMT*\t 1 , 2- ^h^/^rvF 

<ETLTL*'5 ££**&£>o 30 

[0049] *»wfc«*aj«*k:i6fl!an* i. 2 - 
s (1) T**n*^^p^it>»ai*ic*s4*»iiffsb 
[0050] din »mm 

*»9itz.m\t*p>ti*»mm** mmrnrn (a) *©fr«B 

So 40 
[0 0 5 1 ] 

Mb 9] 




[0 0 5 2] iUI)*, R 5 te, — N R 5 1 R 5 2 { R 5 1 , R 50 



4#M2 003-195501 
14 

52 ta, ^^tKISX^-CHjOR 53 (R 53 te*i?iXte£* 

To ) £^T„ } XH7ix;i/S4Sb, R\ R ! , R 
3 , R 4 ti* ^m^-C^OR 53 (R 5S fl*^X 
H«*» 1 ~~ 6 (D7^JHStHy^P7W;M* 

S, -f vyptf;us, n-y^;i/S, <v^;ps, t 

n-T^;U», <VT^;l/S, n-^v 

[0053] *^0jtc-ffiffi$n^s;(i)T*$n^^ii 

> (R\ R 2 , R 3 , R 4 , R 5 1 , R 52 te, ^-CH 2 
OH) RtfTJis^Mt^ttt^U— > 

(R 1 , R 2 , R\ R 4 , R S1 , R 52 te, &^-CH 2 0 
R 53 , *^R 5, tt»*U<ttK*»l-3) , sk**^ 
a-;Hb*^5> (R\ R 2 , R 3 , R 4 , R s \ R 52 ^ 
651iR$n^) 1 -5<@te-CH 2 OHT*>0#&fttt* 
*) RZt^OTJ^Mm (»*U<ttR 5, ttK*»l 
-3) , -T- h ^^^D-;l.^>y^7^^ > (R 1 , 
R 2 , R 3 , R 4 «§^-CH 2 OHT, R 5 «7xlil/ 

(»£L<teR 53 te^SU-3) , »»^fa-M 
^<> % /{f7^^> (R 1 , R 2 , R\ R 4 ^£>3ttR£tl£ 
l-aWJ-CHjOHWOJflRB**) XtX-tO) 
7)V*Mkfc (#£L<teR 53 tej^»l-3) , 
^»4±Cft^»0*U^- (»«L<H ¥»#2- 
5fi) ^Pft^ftt^o 

[0 0 5 4] *5SWT«fflSn*ffi(DSB«»JtbTB, 

ITU »f t C WbT 1 ia±OI#*'>ift fcO 
it&m-efoK). mXVi. n-7WJyy;H-r 

2-xF + yA+yH>JyyW-7Jk ^xx 
;l/^U->>?;i/X-^;k 7UMUyy;!/X-rJk x 

fi/>^ij3-;w>7Uy >mux— y a tr u > ^ 

^v^U v^i/x— r-;k if U-fea— ;M*y if y yyji/ 
x-^;k v ;p tr l — u i/ u v^^x-^;^^ ^ 

U */i?)V3L— 7W>WLi?!fV y^Jl/XXrik 
o - :7*;MftS?if 'J isi?)V3L7>T)l*KDif } ) yy^xx 
3, 4 -X^^v^D^S^l^^l/ (3, 4 
-X^^>>^0^+J->) *^si^>U-K 3, 4 
-X^y- 6 2 Us\*ri/)V (3, 4 

-xzt^v- 6 -*^)\,zs*?w\tt» %)Vtf*i'l> 
-K ex (3, 4-x#*->- 6 -p^I/S^p^ 
s^M^W Yiy^— h, vi/^p^>^>> ? x>^-^ 
■y--f K> ex (2, 3 -x#^>~>£7P^>^;i/) x- 
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[0 0 5 5] &tS3iJte, mm (A) K*fLT2~5 OK 
~4 OKfigBT&£. E#i!J»'J>4t #5 1 *fl[*«fiT 

[0 0 5 6] CIV] ^tDte^JDD^J 

[0057] 3t75?*;ua^n*6JWtbTtt, fct* 
>>/-f >x^;i/x-^;k ^>7-f >-f v y p f ;ux- 
;u*>gMgoQ3^*-ti-> h>gf, ^>y7iy>, 4, 

4' -fx (y^WSy) ^>77i7>, 4,4' 

-fx (yif;P7s;) ^>77xy>f0^> i /7 20 
xy>i, st7-yh>i, 7th7xy>. 2- 
(4 - Mi/x>x;k*x;M-^-» - 2 -7x-^7t 
hXxiy>. p-y/W$y7-feh7x/>, a, 

a'-^h+mh^-w^xyx 2,2'- 

y^h + y-2-7i^7th7x/>, p-^h + 

->7-trh7iy>, 2-y? 1 ;!/ [4- (y^n^:*) 7 
x^;H -2-t;i/7* | j;-i-7'D;vx 2 

>^-2-^f^7S/-l- (4-^7*^7 
7iZJH -7^>-l-t>?ffl7tK7i7>S. 
7>t«7+/X l,4-t7Ft7>W;>S, 30 

7xtyJWD7-f F, MJAD/f;i'7i-;i'X;^ 
>. HJX (h'JAa^f;w - s - h ij7^>f«A 
wf>it&m. 7y;i/*x7^>t*yhm s?-t- 

[0 0 5 8 ] *fcJt53?*;PS^BI)S6?Wi:UT, fct* 
«IRGACURE- 184, |S| 2 6 1 , |b] 3 6 9 . ^5 0 0, 
H651, 1*19 0 7 (3V\*-#-f =P— tfc» , Darocur 
-1173, 31116, |n)2959. [511664. |5| 
4 0 4 3 (^Mi?^/OaH) , KAYACURE-DETX , 
ID MBP, pq DMB1 , m EPA, PI OA (B*ft* (*) 40 
Si) , VICURE- 10, HS 5 (STAUFFER Co. LTD ») , 
TRIGONAL P 1 (AKZO Co. LTD M) . SANDORAY 10 0 0 

(SANDOZ Co. LTD S) . DEAP (APJOHN Co. LTD M) , QU 
ANTACURE-PDO, m ITX, ft EPD (WARD BLEKINSOP Co. L 

[0059] &ttyt%9-*>m&mtemtisT\t, 

7Z9AS3I, hU7x^WZ7ASi > ^^P 

tXt-SVam, y7U-;i'3-Hz7Al«, xhp^c 

y7x^-77M>S. 50 
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7t7 hPP- 3 3, OPTMER SP-150 . m 

1 70 (mmtiLM w) so &7*/-v&m , 

OPTOMER SP-150, 170 Oilftlf 
(80 St) (X;U*X-}A&) , I RGACURE 2 
6 1 (^A'-tf-f*- («) ») (**P-fe>te£#l) 

[0 0 6 0] )t7 5>^JtLT(l XhD'Ov^ 

[0061] yt&GMt&m*. ^mmcDm^mmmm 

®)<Dm&#l 0 OftMSBfC^bT, $f$L<«0~5ft 
3fca^M»3!(0«a« 5 £. *5891©SBtt 

£#&5. 
[0 0 6 2] 

»rr * - £ ic=k o 3j?^«o»tt*»iSE-r a^a^ffl ^ 
*r£*t-c^s„ Dttioa^t 

^^'JU-hX«7^UU—h (KT, 7^7 U 

U~ F£IST. ) *«Jff£b<*tf&n4. *&, T^M^ 

[0 0 6 3] (**) 7 7 l Jl/-htLTIl 

fet^.«7nz 7 7XM- 10 1, mM- 111, |W1M 
-114 (IS^pJft^It (*) SI) , KAYARA 
DTC- 1 1 0 S, IW1TC-.1 2 0 S (B^itM (ttO 
S) , V- 1 5 8, V-2311 (7cK#«ft#I* 

(*) Si) (rtTBSp D n) 6tl4. 

[0 0 6 4] 2-gtgtt 7^'J RLTH 

f;Wa7DZ777M-2 10, HM-2 4 0, IHM 
- 6 2 0 0 (MM^mt^Jim (80 Si) , KAYAR 
ADDDDA, IHHX- 2 2 0, I&IR-6 0 4 (B^-ffc 
* (80 Si) , V260, V312. V335HP (± 

m^mitmxm («) si) (rtJBSn?.) &n*. 

[0 0 6 5] 3 1tfi£ttJ^±cS> 72VU-htL 
Ttt, tztfUi MJ/fD-^aAyfU (;*^) 7 
i"JI/- K ^>^X'JX'JI — ;PhU (**) 77U 
U— K MJX77 'J D^M+yXf MX7x- 

K ^>^XUXU1 (><^) 77U1/- 

h, y^I'J7'Jh-M>? (*^) 7i7'Jl/ — 
h. y^>^IiJ7,UI — JU^D- (^^) 7^7 iJU — 

hmwmtfzn. mwmz. 7u-7?xm-3 09, 

I^M-4 0 0. I^M-4 0 5. P1M-4 5 0, |S|M- 7 
10 0, I^M- 8 0 3 0, |SIM- 8 0 6 0 



(10) 
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(ft) S) . KAYARAD DPHA, |f]TM 
PTA, |t|DPCA-20, 1^-30. 6 0 , |W)- 
1 2 0 (B*<m «*)«), V - 2 9 5, W- 3 0 
0, H-3 6 0, l^-GPT, I5I-3PA, |S|- 4 0 0 
(*R#ttMt#Zi:SI <*) S) , PPZ (titftEtiHt^ 

[0 0 6 6] :n?.03S, 7D- y>7XM-4 0 0, 
KAYARAD D P H A^(D 3 Wtg14^±©#'g«6tt 

(a*) 7i"ji/-HWti/<ffl^^5. ^ne>© 

[0 0 6 7] ytm-&&mmmt. 7)vij wm&wm 
(a) i o omm^zn vxtiT skho^i osta 

SB, «fcO»*l/<ttO~3*«fiSE^Sn*. Sfc*5fi 

*Tt>S 3S.Z>"S 4WSl^. 

51. t'z)l'h'JlK + yy7>:CH ! =CHSi 
(OC 2 H s ) , 

52. fcfXJl/HJ;* (0-;* h+ylh+y) ->7>: 
CH 2 =CHSi (OCH,H ( OCH,) , 

53. r-^'Jvh'+v'T'OtDPhW h*~>->^> : 
[0 0 6 8] 

[ftlO] 
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H 2 C 



\/ 



f CHCH 2 OCH 2 CH2Si(OCH 3 ) 3 



iW$Kli5~3 0li%#t$t5C<!:l; 

^ensy^ift^n s^iBf^jps^Ptfcstfli (a) 

7y*fc£*ij©ftg«fcWtt. TS3 (1) ~ (8) 

[0 0 7 3] (1) F (CF,),- 

(2) (CF,)., CF (CF,).., - 

(3) H(CF,).- 

(4) CF, CHFCFj - 

(5) (CF.IiCH- 

(6) - (CFiCClF)- 
20 [0 0 7 4] 

[<t 1 2 ] 



O 

[0 0 6 9] S4. r-^^7i"jD^->7 , atf)l'HU 

[0 0 7 0] 
[ftll] 

CII 3 

CH 2 =C-C-OC 3 H 6 Si(OCH 3 ) 3 
O 

[0 0 7 1 ] S5. r-^^^T'hT'Ptf^hU^ 
->->5>: 40 
HSC,H t S i (OCH,) , 

->7>*7 7*U>yMH 7;kfc'JHJ»«:«MB <A)fc 
»LT, 0. 0 l~5M»fflU6n5rt^j(fSL 

cne»tt2a^±fflti?)Ctt>T?^-5. zw&^fs. 
1 0 o i-r&tt*. 2Kaa5WT»sL<«iM 

[0 0 7 2] 3tEfSn<0«^tt«ri8fil$iMl». -?-©«<tlR 

50 



(7) — O-C f , 



(8) — 




CF, 



CF 3 




[0 0 7 5] lit. nttfflS, 1~10, ff*L<tt 
5~8t$5. Sfc, 5£ (7) RZf (8) KiJt^T, ^ 

[0 0 7 6] 77l^»tLT, 7^n — 

77 ui — ha, xxf 
[0077] :n^77*gfmni#+->ft& 

74"JU-h«, ;*77DI/-bSv 7S>«© 
UrttflltLT, TBB*1 (CS$n^S«h±fS (1) ~ 

(8) \z^n^y ymmii^^i,tz{t^m^m\i 

[0 0 7 8] 

[gl] 



(11) 
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20 



— (CH2)mCH— CH2 — (CH20)r-(CH2)mCH— CH2 

O * O 

DFl-3, 1=1-3 

-CH200CC(CH3)= CK2 



- CH2CH200CC<CH3)= CH2 



— CH2CH(OH)OOCC(CH3)= CHi 

7>? 'J I/— h3S 

— CH20CXXH=CH2 j 

— CH2CH(OH)OOCCH= CH2 
— CH2NH2 



-CH2CH2OO CCH= CH2 



[0 0 7 9] ±fB« 1 ©#©^1C, «sjAtt*X^^Mt; 

OI#*HK6«lii:ll. f©It±ffi (1) ~ (8) 
KE*SftTV>4^:7y*S«£#»^LT»J«£ft* 

*=t->fl:^«j«a^7 5>a3&«sf*u<, #ic±t2 * 



* (7) SOt (8) ^<t"0^#®5*0-&7-yf^*S:*bfc 
7f«ft»SIII#+i'ft6», ±13 (1) fc£©HI» 

fi, 

[0 0 8 0] 

Mb 1 3 ] 



rCrr 



-O CH; 



[0 0 8 1 ] 2, 2' - [1, 3 -7iZl/>W 
[[2, 2, 2-FU7MD-1- (hU7;i/tP^f 



[0 0 8 2 ] 
[ft 1 4 ] 



CF 3 



F2: 




[0 0 8 3] 2, 2 -t*X [4- (2, 3 -Xt}?^:? 
ft, :7yfb»8MSYb£tt©#iilA»«£bTtt. TIB CD 

fls£«a»*»f e>ft*>. 

[0 0 8 4] 

[{b 1 5 ] 



F3: 



O — CHjCH— hCH 2 
o 



FCCF^ CH 2 CH-CH 2 

\/ 
O 



F4: F(CF2)t CH 2 NH 2 

[0085] *f£w<D&9t&mm&mmz, mm 

(A) . 1,2- t7h*/>y7yh'Sttft^.. 
50 yU>^3W. 7v*{fc£««S«BfcS»UTHBSft 
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[0086] *¥£w<Dmft&ffimmi&w&mM~?z>tcsb 

jk 1/ > u □ - y x? ji/x-r Ji/, x^u> 
i/ua-j^yypeji/x-rJk x?i/>^U3-;i/ 
^y^iH-fik xfi/>^ij3-jk^^^x- 
xjk xf 1/ >^ u a -;i^y ^x-f;k x^u> 

x— 5Mk ;/pfcfu>^u ;i/^Ey ya tf;i/x— t 1 - 
;k y p U n - y ji/x-fik :/ot? 

1/>^U3-^^^X- ^Jk ^Ptl/>yij3- 

jk^x^x—T^k yx^U/^Un-wy^^ 
x— 5^;k yx^i/>^ua- ji/^yx^;i/x— ^;k 
yxfi/>^U3-j^y 7aix;ux— f;k yifu 
>ifU3-JV^y^x-r;k yx^l/>^Ua-;|/ 
yx^H-rik x5 1 l/>^U3-;^y/f;i/x- 

)VTfj— K X?k>^UP- Jkt/ ^Dt^X-f 

;i/7lr^— K x? u > ^ u n - y y ? ;i/x- f ^ 
K x^U>^ija-jR;7xXJl/X-fJl/ 
K yX^l/>^'ja-Wy^^x-r^ 

T-fe^— k yxfi/>yij3- ;kE/ x^;i/x— 5^ 
T-fe-r— K yx^k>^'jn-jRyypt>x-r 
Jk71z^— K yxfi/>^ija-wy7^x-f 
;i/Tir^— K yxfi/>^/'j3-M;7x-jn- 
^;U7-t:^— K yph°l/>^'jn-;^y^^x- 
7^7ir^-K ypei/y^/'in-Myx^x- 
^;U7ir^-K ^pei/>^U3-My/pWx 
-5^7-ti^-K 2-y h^v^^T-fe^— K 3 
-y h+'>y^;i/Tir^— K 

x-K 2-*3 1 ;i/-3-;* h + i^^l^irJ—K 
3 3 h^vy^Tir^- K 3 -X^- 
3 K^i/^;UTir^- K 2-lh + y^ 
;i/Til^-h, 4 -X h^y^kT-tl^- K 4-7° 

5 s — K 3- / h*y^>^;l/7i!T-h, 4-*h* 
v^>^;l/T-ir^- K 2-^W-3-^hty^> 
^nr-t^-K 3-^^-;l/-3-^ h+>^>^;i/T 
-fe^-K 3 -*3 L )V-4~* h^>^>^;U7-fe^- 
K 4-^^)1- 4- ^bJrzs'O^Jl'T'tT-h, 7 
±b>, y^X^hy, yX^Mhy, 
yyy^hX xfMV^hX ^h^t 
HP77X v-^p^s^ity>> :/pfcf;t>S^^;k 
:/Dtf:t>^x^-;k yptf^->^yp t:;i/, yptf:* 

yi^V/P^k 2 - t FP + i>yPtf^>^^^ 1 
;k 2-tFP*yypW>|[X5 : Jk 2-tFP^ 
->-2-*^;k *9=-;P- 3 h^->^Ptf^^- 
K X^-3-^h*yyPt 0 ^-h, X^-3 

-xh+yypt^-h, x^-3-yp*+yy 



(12) ^^2003-195501 

22 

ptf«-h, ya t:;i/- 3 -y h+i>yptf^-^- 
k -rvyp^3-/h+yypt:^h, xh 

*->g^X3^k ^^B&x^k 2-tFn + y- 

3-;*5PJi/:/*>g^^;k gtKy^;k »mx?jw 
Si^D^k in^fy^Dttk ftR^^k KBK 
V75Jk ^*5P;k ««x^jk «»^nejk 
Ry^k tr;ue>*^^;k e;i/t>sxf;k tr;i/ 
tf>^ype;k e;nf>«:/^;k 7±b»m*r 
;k 7thBii?A, ^>y;wf*x-f;k ^> 

10 v?;i/X^;i/X-5^;k yA+y^X-rJk ft«^>s> 

;k sifixfjk j/a^iyxfik vu-r>&>> 
x^;k r-^fP7^hx ^>if>, h;ux>, * 
->u>, z/9w\*Hrs >, y^y-;k x*y-;k 
yp/v- Jk y~?s— ;k ^ity— ;k v^p^ 
+hy-;k xfk>^up-;k yxfi/y^u^- 

[0 0 8 7] *fc*58MTtt, *3ttt»JIB«ariE«©** 

fcf, * U y X? 1/ > 7 ^7 U JPX-rJk #»J*=*5/ 
X?l/>Xf7Uil/X-Tik tfU^i'X^U^U 
-f Jl/X-rJV^: iftf)# U «yx? 1/ >7;M^X-^ 
;MS, ^ , J^-+vx^i/>^-^^;i/^^x;ux-^;u> 
# U t+yxf k > y -^7xZjH-rM £<D# U 
^yX?l/>7U-;i/X-rm *'Jt^yx^l/ 
>>?^k-K #Ut+yXfk>i;xf71/-hi4 
£<d#u*^vx^u>^7;i^^ 

X^">^|?-Bffift^J, X7h77'EF30k 1^3 0 
30 3 , (WJ3 5 2 (0r**fflfc/£ (80 S) , yyj^r^^F 

17 1, I^IF 1 7 2, ^F 1 7 3, IF177 (*B* 
■f>*fc#X* (HO ») , 7P7-HFC-4 3 0, 
HFC-431 (ftSXU-XA («0 8) , 7*t« 
-KAG710, it-7P>S-3 8 2, [WJ S C - 1 0 

1, |*I S C- 1 0 2, BSC-103, IWISC-10 

4, Bsc-ios, iwi s c - 1 o 6 mm^sr («o 

tM7ynW>#UY-KP3 4 1 ({fSffc^lSi 
(ttO SI) . (**) 7^7U^M1^U7P- 
40 No. 5 7, 9 5 (**ai*»flS*I« («0 8) fc£ 

[0088] zn*>te2m&±m^z>z£h-c%z>o z. 

OOH^^ntt, 2J»»HTffiL<ttlJlt 

[0 0 8 9] ^fc, 0^ttWlgffi^c«(OH^. Sffi<h 

OX^^r^SSWT^Ib^^A/T^Tfect^^ inco 
i^&x^+ySt^titbT^, fc<hA«> xb° 
50 B1 0 0 2, H1 0 0 3, H100 
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4, |S)1 0 0 7, |s]l 0 0 9, 11010. [1828 

(ffip D D « ; »ft->x;wx^^-> (HO S3) HEWx? 

x/-;PA^X#^~>mflg. Xt'3-h 8 0 7 (fifi 

JUFfflXtf+v'ttJIl, IK3-M5 2, HI 5 4 (Sf 
S€ ; ^A>x#^U^>tfc§iS) . EPPN2 0 

1, W12 0 2 (SSiS« ; B#ffc* (*I0 St) ft£©7x 

y-;wy#5^^sx#+->«jflg, eocnio2. h 

1 0 3 S. m 1 0 4 S, 1 0 2 0. 1 0 2 5. 1 0 2 7 

(ffiA« ; B#{t§g (MO S) . xfcfn- hi80S7 10 

y-^y^^^^^X^^v-Wfll, CY-175, HI 
77. H179, 7^7^ hCY-18 2, R19 

2. 184 (ip°p« ; ^A-tf-f*- («0 fi) . ER 
L-4 2 3 4. 4299, 4221, 4206 (iSfi, 
* ; U. C. CttSS) , y 3 -^>5 0 9 ; 
BSfP«X OfefO 83) , Xfcfi7D>200, |sj 4 0 0 (ffi 
o°p£ ; *B2M*>* (*) St) , Xfcfn-b 8 7 1 , m 
8 7 2 (i8jp?.£ ; 3>*/Ox#*->l/S»a» , ED 
-5661, IHI5662 (j^ P n p« ; t?r-Xn-f^ 20 
>^ (1*) S) ^<Jf©S«J!i)»iJlXj|?^->«flg, 1*5 

•r m o omf mm^tmrnit^xm m) §S) , xe 

*-JHMP (B*fflMg (*) SI) &£©|gte*5#iJ2f ' 
[0 0 9 0] Cin^cD-p^T-fe. k'X7iy-MSl 

-;py*7 7^i!x^yifl§, ^ p »/ - ;p J # 9 v £ 
sx#*34iHB, flgj»«^u^»j->^;ux-^fe£*« - 

[0 0 9 1 ] iSEWiSfcxtf^S^rfb^W^H 1 30 

[0 0 9 2] ffi*j£#£LT©XJ)**5'2te*Mb£* 
tt, fifjjg (A) 1 0 OH«8BK:2tl/r. 5~5 0K»3B 

[o o 9 3] ^mwcDmyt&ffim&i&m&Ri^zzttz 40 

~6 0K«xt&*«t5k:*«t»rjS*fbT» c:n£?Lg 

0. 2~1 0 ULmmm<D7s()V?--C*mmT%>Zii\Z& 

o*&w<D®yt&®mi&.tfL<fomwi&mmT2>. fix. 

flBttffi9 »ll» £fTofc&, S(fcffla*ffoT» 50 
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tttt JHttffi£ £ RfcST Z> Z\ i £ «fc K) # v 5 A * - > fttjg j$ 

(^2®^) ixT%>«t<, se.»c«3tt©s»**ss»*& 

(DftMtf. m 1 S?t<D 2 ~ 1 5 d LAWS, b 

S£2 0~1 5 0mJ/cm ! tlt-?-(O2~l 5 IS t 
-f£ ira&jaate, 100-22 
Ot, 3~6 0^ff*LK 

[0 0 9 4] ^^0jK^ttW|gffl^«l««i$S«(:ft 

-^©ftttH. «*tfSQJ!&iaaW*5 0~1 5 CC, illift 
B*|BW«3 0f»M~6 0 OfJMWC**. ttMHRSttffiaK: 

tft3 6 5 nm©ii, &fi4 0 5 nmOhS. 
4 3 6 nmdgi, $fi2 4 8 nmOK r Fl+y7l/ 
—if-, 1 9 3 nm©A r Fl+ y?l/-+F-f (D 

[0095] 3K««iaKfflv>6n*?a«*a:ivTtt, » 

A. S^MJ^A, ^j'iKth'J^A. 7>^7 
7K, lfJl/7S>, n -yntf^TS >, yIf^7S 
>, y-n-7*nk>7S>, h'JXf;l7 5>. 
Jl.yIfJl,7 5>, y^^;H^y-Jl,7S>. MJl 
^7 — JUTS >, fh^^fM^^AtFD + y 
K. 7"h^X5F;i/T> ; EXryAt KP + '>K, P U >, 
tfo— e^'Jy>, 1. 8 -iSTWsi/U [5. 
4.0) - 7 -C>7 ; -t>, 1, 5 -v'Tlftfv'^P 

C4.3.0) -5-yt>*«#snx&57;wj 
7K^tt*«jg(K. x^y-ju^coT 

«ffln:<i:fc-et5. mmmmv%m\*> ^ja«io~ 

>X!81iLTIt fiMEET-f ^DS?x-y hT*«sr* 

[0 0 9 6] jffiilSJEV-f ^D-^x>> htt, i^JE"!Slt^S 
^e*^ffiM$n*„ iSSfffiT-f^D^xy hWEPJDffi 
73tt, 20~3 5 0 kgf/cm ! (2. 9~3 

4. 3 MP a) , JfS KI13 0~2 5 0 kg f/cm 
! (4. 9-24. 5MPa) ©*>©£Jg-f. KWJDffi 
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*lRjt©*fTftfl[*». ± 0~2 0«{5t*iLTa«roit 
[0 0 9 7] Sfc, ^©I^iWiUa 10 

[0 0 9 8] ifflMTIi ?M3MUl0>8RV-C'b»JII 

[0 0 9 9] ±f5cDi«#tIE« ffiS&S, TkffiUZtfQM 

AF->U-X m&1rv>7 («0 ) 3j»#»f6n-&. *T 
fcffittWKiiSffifcigltffllCteAF 54 0 0S*i, *S*tW 
lC{£JE/^i!B#fflt«AF 2 8 0 0 II**, JgbT^-5. b 

[0 10 0] d©73&T«, jeSJEV'T^U^x^ hCD 
[0 10 1] /^-Mt;*ftT^*»lfifflj#lfctt. ±IH 

s^©±(c^fs$n^>. zi5 bTt#<=>n&/\-^->#c» 

3«T. $?*b<«2. 8HTt<£^fcOTSS. b*: 
[0102] 
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[0103] Hffi^J 1 
N— (4 - t HD + ->7xZJW ?H5K, X3^> 

(#«^Jt 7 0:2 0:1 0; »«^J^^«|9 1 . 
5 7J) 6 0KSSI5, *5£W<D±.mmftma- 1 (2S : 
3<l©7KKSO'p-fe 2<H*ta^) 1 5Rfigfl, ^\*-t>-* 
b^>*^D-;M5>5>2 2Sts§B< yntf l/>i/'J 
3-;HE/ **-)\rX.—9-)VT±7— b 2 0 0 

[0104] -ns. jjyxmm. (n-->y7 o 5 
9) ±k:BWP*J, 3»mt&5«. xe>»*Lzta, 
*7h7WMT. lOOt, 2»Mft«$-&, 4m 
ma<ZV^->©v;*i7£jibT, iSEiEE*«*T£m> 
Tl 0 0mJ/cm , ©8ftS-t?gft£fifl>>, S±7"f 

(«c> mmmm, ^002000^2/ 

3 K#»iLfc|i«MKKT, 2 5tt'6 0WISL, * 
«c. ft*bT. tt«B/t*->*#&. 
$:2OOraJ/cm ! 0l^iT*l s J 2i^L 1 2 0 0t 

[0105] ft&nfc/^— >«HnNM<bKo4resT 

K^&THMffibfc. 

[0106] ( 1 ) JfcM«*<Dj|£ : ±IHT»e.nfcJQ 
$Hg{bBI©Jt3SS$5S:, 1 MH z ©&#TSi«gs 

bfc. itmnmt, 3. 
[0107] ( 2 ) mm&owm 
±.mmmm\'cm<DWkm*:mfe^tz.'&. ii;2 2ot;cD 
t-^>rtT6o#wniisisu&. fit, mmmm'&cv 

[0108] ( 3 ) HgffllttOffff 
±12©^®^*, iiSTNMP (N-^5 L ;U-2- 

* « )£ b fc . S j» ± * K HSiA; £fc 1s> o it . 
[0109] ( 4 ) *Jf»14©ff* 

i:^X^y-;UT5>0?g^fK (8 : 2) tc 1 5#>M« 
SU «6»b&. K©*l**>&<, »J»*{fc*>tt 

[0110] ( 5 ) IHftoajg 

T, )Sfi3 8 0 - 7 0 0 nmTPJSU mmm&$tlsb 

*> 4 0 0 nm©ai!^fc 9 5 %T'*o/c. 
[0 111] (6) >X^->»ttOffMlB 
±E©ttU»«{bit*. j££&«?-£flttt (S EM) 
WffiSfMBbfclgjR, Hn«ftCJ:-3Tt>«ft7P-LTA* 
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[0112] it%t&] 1 

0:20:10; ftfi¥i9#^B & 1 . 575) 

2 SSft&CDiJDS&a&S (2 0 0t\ 2#) T, 
ttfcfcofc. IPS. Jttt«lT«fflbfc»li«. 3HSE0iJ 
tz. 

coii3] ?mm 2 

*««ik:*i^T. mytmtvxmmvfta- 1 4. a 

[01 14] *SS0>J 3 
mmmi IZ&^T. giMiLTftfflbfca- 1 a 

- 1 7K«lfc«ll £ffim £n«fcAftg:ttl&& 

[01 15] *«fi«»J 4 
^aSfcllfciSI^T. !ffift3<J<tLT&fflU*:a- 1 a 

- 1 8 KSBeUfctttt, UttMl tW«C«3ttt»Hiffl. 

[0116] mmm 5 

- 8 (c^Mbfctete, 1 £mm\z®K&®m®.j& 
<8a&m$iLtz* 

[0117] mmm 6 

4, 4' - [1 - [4 - [1 - [4-kHD*-/7i^H - « 
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* l - jHf;H 7 i^H if u r>] if 7 7i y - 

[0 118] ±E$ffiOT2~6 0tf%tttttlSlftfttt£% 

sscj i tmmzmmLTme>nttrt*->viisafm<\:m 
vttf&itvfttf. mmmz \tmm^ u^;ut£> r> iz. 

- > »« if ^Yk L 13. frr> tz. 

[01 19] ifcl&tfij 2 
*Jfi0!|lT-«£fljb;fcN- (4-bh'a + -/7i-JI/) "7 

&5 3 ^&£-£-&<£>&lt-&it£, 4 5:3 0:2 5 (C^ 

sbfc*i^* »i. 5 7?) 

20 u nsgeu tpiii:ffflfiut. niMitit^T, m 

[0120] 

30 «. ¥m»mmiBi&> *iT^yHiiw. 

yIl/y7,htLT, 3 <=> (c»2JHHHftMI. #5- 7* 



[f^ttlES] 

HSttiB] ¥J*1 4*F5E 8 B (2 0 0 2. 5. 8) 

i^mmm 1 ] 

[«IE»£i#!K£] 40 
[SfIE75*£] 

N — (4-tHD*->7iZJW 7H 
>-f 3 K£ 4>fo< 5 0t;i^%Mt?>*i&«:*^ 
Pl^ttWfli, l,2-t7h+;>77-7 

[#«*liE 2 ] 

[fcSlEft #*#«£] 9iine 50 



HtIE*#**B£] 0 0 10 
[MIETj^] 

[0 0 10] (1)N- (4-tKD+y7i3)7 
U-f >-f 3 K£ 4>&< 5 0 ^JWSGTZPim&l* 

3 ] 

[MiE*f*«g^] 0 0 14 



(16) 
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[0 0 14] 

[I] N- (4-kh'P^>7irjl/) H 

^'JpI^tt^Bi (fiHT. r^fflf (A) j th^o) 
[3M£*tIE4] 
[*tIE2*#i§«£] BJ§Si» 
[»iE»**B*] 0 0 15 
[|§IE7j&] g2M 
[«IEl*l£] 

[0015] #§gBjCDlSf)Jg (A) N — (4 - b HP 



%, SfSKiieotwyi, «fc0ifF*l,<tt6 5^E 
M^tLTH (1) *^U>&i|ifi&. (2) 

7i"j;ni7f;H». (3) 7i7>j 
n*. res, max-. *&«2«6t± 

(i) xfi/>?ifiMat/xa (2) r 



F^-A (##) 2H025 AA02 AA04 AA06 AA10 AA14 
AA20 AB08 AB16 AB17 AD03 
BE01 CB13 CB14 CB16 CB41 
CB45 CB52 CC20 FA03 FA17 
FA29 

4J100 AB02Q AB04Q AB07Q AJ02Q 
AJ03Q AJ08Q AJ09Q AK31Q 
AK32Q AL03Q AL08Q AL10Q 
AL11Q AL75Q AM49P AR05Q 
BA03P BA03Q BA04Q BA05Q 
BA06Q BA16Q BA29Q BA35Q 
BA40Q BA41Q BB01Q BB03Q 
BB05Q BB07Q BC04Q BC07Q 
BC09Q BC43Q BC48Q BC49Q 
BC53Q DA39 JA38 



